A 69-year-old female complained of persistent abdominal pain, and annular ulcers and ulcer scars were detected endoscopically in the cecum. Pathological findings included caseous granulomas with some Langhans giant cells, and Ziehl-Neelsen staining was negative. Mycobacterium gordonae (M. gordonae) was identified by the DNA-DNA hybridization method and culture (Ogawa medium) of biopsy samples from ulcerous cecal lesions. After 6 months of antibiotic therapy, ulcerous cecal lesions were healed, and no acid-fast bacteria were detected by culture of biopsy samples from scar tissue. We believe this is the first report of M. gordonae infection in the alimentary tract.
Introduction
The incidence of non-tuberculous mycobacteria (NTM) infection is currently increasing in aged individuals and those immunocompromised by immunosuppressive therapy (1) (2) (3) (4) . NTM are often observed as the primary causative organisms in patients with pulmonary infection. However, there are few reports of NTM infection in the alimentary tract. In most of these, Mycobacterium avium (M. avium) and Mycobacterium intracellulare (M. intracellulare) were detected.
Mycobacterium gordonae (M. gordonae) is a species of NTM commonly found in tap water and soil, and incidentally in human colon lavage specimens. It is known to have low virulence in healthy individuals. This species often infects the respiratory system, particularly the lungs (5, 6). Here we report a rare case of infectious colitis caused by M. gordonae affecting the cecum of a non-immunocompromised patient.
Case Report
A 69-year-old female complained of persistent abdominal pains, and was found to have annular stenosis of the cecum by barium enema in another hospital (Fig. 1) . Complete colonoscopy was attempted using a normal colonoscope, but the fiber could not be passed through the ascending colon and cecum because of coalescence from previous appendectomy and uterectomy. Therefore, in November 2009 referral was made to our hospital for total colonic examination by double balloon endoscopy (DBE).
At the time of presentation, C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) were 0.37 mg/dL (normal range !0.30 mg/dL) and 18 mm/h (normal range !16 mm/h), respectively. Chest X-ray was normal, and QuantiF-ERON TB-2 G (Cellestis Ltd., Sydney, Australia) was negative. DBE was performed in December 2009. Ulcers and ulcer scars were arrayed annularly along the haustral fold, and clots and edematous changes were detected in the cecum ( Fig. 2A) . Pathological findings included areas of marked acute and chronic inflammation, and caseous granulomas (Fig. 3A, 3B ) with some Langhans giant cells (Fig. 3C, 3D ). Ziehl-Neelsen staining was negative. The possibility of Mycobacterium tuberculosis (M. tuberculosis) infection of the cecum was considered, and an antibiotic regimen of isoniazid (INH) 300 mg/day, rifampicin (RFP) 450 mg/day, ethambutol (EB) 750 mg/day, and pyrazinamide (PZA) 1.0 g/day was begun in January 2010. In February 2010, M. gordonae was identified in biopsy samples from ulcerous cecal lesions by the DNA-DNA hybridization method, and by culture (Ogawa medium). INH and PZA administration was discontinued, and from March to June 2010 the patient was given a three-drug regimen: RFP 450 mg/day, EB 750 mg/day, and clarithromycin (CAM) 800 mg/day.
After 6 months of antibiotic therapy, DBE was again performed. The ulcerous lesions in the cecum were healed, and only annular ulcer scars were detected (Fig. 2B) . Pathological investigations revealed an absence of caseous granulomas and improvement of inflammation. No acid-fast bacteria were detected in cultures of biopsy samples from the ulcer scar tissue.
Discussion
To the best of our knowledge, this is the first report of infectious colitis with ulceration in the cecum caused by M. gordonae infection. Differential diagnosis includes Crohn's disease, which results in deep geographic and serpiginous ulcers in the alimentary tract. Infection with M. tuberculosis was ruled out by the DNA-DNA hybridization method and culture (Ogawa medium) of biopsy samples from ulcerous cecal lesions.
NTM infection in the alimentary tract is associated with the immunodeficient state secondary to human immunodeficiency virus (HIV) infection or use of immunosuppressive agents (1, 2) . In otherwise healthy individuals, Ueda et al reported an M. avium infection in the ileocecum (2), and Fujisawa et al found Mycobacterium nonchromogenicum (M. nonchromogenicum) infection in the cecum and ascending colon (7) . Recent reports of NTM colitis are summarized in Table 1 . It also has been reported that NTM are isolated from the fluid phase of colonic contents in 17.6-46.3% of all specimens, suggesting the possibility of mycobacterial contamination during colonoscopies (8) . In the present case, M. gordonae infection in the cecum was proved by the DNA-DNA hybridization method and culture (Ogawa medium) of biopsy samples from ulcerous cecal lesions.
It has been reported that patients with NTM infection are given antitubercular therapy identical to that used for M. tuberculosis infection (2, 7). In the present case, first, the antitubercular therapy (INH + RFP + EB + PZA) was begun, but the drug sensitivity test showed resistance to INH, RFP, and EB of M. gordonae after 2 months. Therefore, we started the three-drug regimen (RFP + EB + CAM), because the three-drug therapy with RFP + EB + CAM has been used against NTM infection (1, 5, 6) . As a result, 2 months of antitubercular drugs (INH + RFP + EB + PZA) and 4 months of antimycobacterial therapy (RFP + EB + CAM) resulted in successfully cured lesions.
It is well-known that the M. tuberculosis infection exhibits the annular ulcers endoscopically in the ileocecum. The Table 1 . Recent Reports of NTM Colitis annular ulcers were detected endoscopically in two cases of M. avium infection in the ileocecum (1, 2), while Fujisawa et al showed endoscopic findings of ulcers that were irregularly arranged in the M. nonchromogenicum infection of the ascending colon (7) . In the present case, M. gordonae infection exhibited annular ulcers endoscopically in the cecum. DBE is useful not only for the observation of the small intestine but also, as in the present patient, in cases where conventional total colonoscopy is difficult (9) . In conclusion, we successfully treated an otherwise healthy female having M. gordonae infection of the cecum with 6 months of antibiotic therapy. To the best of our knowledge, this is the first report of M. gordonae infection causing annular ulcers of the alimentary tract.
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